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m&myt&mmiz o Testis z. t tMttssM 6 Kmm<D¥m{*& 
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t>h^^tfT-fSLEDATO$ntV\5 (IEEE PHOTONICS 
TECHNOLOGY LETTERS Vol . 10 No. 12 December 1998 THigh 
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As &£V^±A 1MHJ£#1 Cj^A 1 GaAs^f^'J, fitSH$Jcraa#& 
ofc 0 £fc> ^|g**e>&A3*lfc«&fcttl jnmlg0f$0DBR (Distribute 
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a A sifiO#ISItimi©A 1 X G a j./.s (O^x^l) tC«fcoT 

(DA 1 y G a z I n j_y_ z P (O^y^l, O^z^l) tC <fc o T7l?f£3 *l£ d £ 

l.O^frlBftfSH^tt, «3tJf JCMLTG a A s mmmO^MBLMm 
tfAljGa^As (O^x^l) T*Jgj££ft*CV*&©T?, GaAslSiKDi 
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t >f a - £ © m& %» % < *r s ^ t # *e ^ § o 
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i o <D¥mfamybm*xte. g a a s doo) ®^ e> to n 
] #rnj&sv^£ [o-i-i] ^ioiic*fLT 2° &>±mmisX \^<dx. mytm 

lZttLXGaAsmffi.£fiLttmiZMf&2ZlZAl y G a 2 I n^P (O^y ^ 

1, O^z^l) #M^I^Jl^®^c^y^i-v^<z)T^v^ J KJ|^«^^v^#MS 
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B) &01 (A) (DX-YXCDmmmX&Z, 

H3 (a) *^*«©4s##»3t*^©K3txs3fttf>©^isBr7f»y, m 

3 (B) tt, 03 (A) 0X-Yt©»iS@T'feS. 
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Iffi^MWAlGa InP^ffltfflt'fe*), 0 2 iZ^ «fc 5 IZ (1 

0 0) ffij^P, [Oil] ;£|pl&.g>mi [0-1-1] ^TlPllC 2° efJfijSHfen 
SCDGaAsHSUfC, nS©Ga As/ty 7712 (I^Um), nlffl 
A 1 A s £ nMtf>A 1 Q 5 G a 0 5 A s <£>DB R 3 (Jff$(30^7), nl© (A 

1 0.7 Ga 0.3 ) 0.5 1 n 0.5 P ^ 1 ^*;FI4, #Fl^G a I n P. A'J 71 
# (Al fli5 Ga 05 ) 0>5 In 0i5 P©J|^#^»ttJf 5, P M<D (Al^Ga, 

.3> o.5 In 0.5 P ^ 2 *^ K ® 6 ^ (A1 0.2 Ga 0.8 ) 0.5 In 0.5 P ^ 

p§?©A 1 Q 5 I n 0 5 P(Z)DBR7 (MB 1 2^7) > pSffl (Al y Ga y 

) 05 I nQ^P^raMS (^3 0 . 1 /tm) , pg©GaA s3>^^M9 ( 

1 fim) SMOCVDi (^"^I^M^ffi^^ : Metal Organic Chemical Vap 

or Depos i t i on) {C £ »J Hg^CM 5 . 

[0 0 16] 

131% nS©A lAst nS0A 1 Q 5 G a Q g A s ©MI&3 0 ^7©DB R 

3*tfpffl© (Al fl /a y ) 0 .5 In 0.5 Pfc P ffl ® A1 0.5 In 0.5 P ®*« 

1 2^T©DBR7^lifX^^ h;i/tf)tfM>#6 5 0 n mlC&S <fc ^ IC L/, Zltf) 
2o©DBR3, 7T*^J&£4x££S#gGD^fgM*fc 6 5 0 n mlCfc£ <fc z> IZ& 

myt^-ZmniiG 5 0 nmlCfcS <fcolCi-S 0 

0 3 (A) (B) (C^*r J; e>tC^7 3l/N-^® ICC VD&lC<fc »J S i O 
2^10 £7£/&U :7* h U V^57-f -&t>*#f*HFlC<fc.£>Xy^>^CJ: U 
1 0 nm4> ©HWl«Sl»$:Mte. 
[0 0 17] 

^OD^, ®1 (A) (B) tCj^-ti-MCpMCDGa As3>^ hM9^tKS 
i0 2 ll OiCAuZn/Mo/Au^XA-y^U ~7* M)y^57-f-K: 

(A) <D5Lo\zmWLtiTa.<DV y Vl&mzir Z> Z. tlZ J: o T^BfcSPlC 



ffilE^ 2000-3043061 



# ^ 11—236 619 



£*l£c LT, GaAsi«&il!l2 8 0/tni4T'lfllU Z.<DWm\sf=M\Z.A 
uGe/Au?:IiU ffWS-r&CI fclCj: y nM«Hl 2^f5„ 
[0 0 18] 

<b&mWMm (DBR3) liAlGaAs^(Z)#3|SfT^^$tlT^e©r^^ 
fctjj$3 ^imti&ot^^ Ga As^l i:©|^0Si^M7bVh$V>©-e. 

MlzMlsTGa. Aslll £,K*NI[tf>#JiM*Ngl (DBR7) A 1 Gain 

p ^©*mT*^3 nxv%s ©-e, mmj&m^m^KAi &-g-tfjstf a i 0 5 

»7 0%tft»;, l/!/-^>h^^tf^-f (Resonant Cavity) flHtlCtt-MfrfcH 
Wap^#&tlTV^S. ^©^fr^SR^fefilSS Or. Mm8 5%ifn*5 0 m 
ACD«««*«:^i6L/fei:r5, 1 0.0 0«p|ajftjft|fe7f*fl(83ttB*©9 0%©^ 
ffl#T?&ofc. S i 0 2 fl|l OJCj:y*«6»E5e«Jt^*S*lTfe»;, ft 

P O F .fcftJB L TftiM £ -t & (D tC-h#fcM;d## 

[0 0 1 9] 
(H«l«2) 

S4 (a) ^jgM2x#e 3 tis^^i§^m^^®Ei-r$)y, 04 ( 

B) «®4 (A) 0X-YT'©^®0T^5 O 

meii (A) li, ^^©^^^^©laJBXSjfe^CD^iBH-e&y, 

06 (B) £06 (A) CDX-YT-(D[STffi0-e&£o 

30^M»ttA 1 G a I n P^©tfflT*fe »J, M 5 tC^f <fc 5 IC (1 
0 0) M^P> [Oil] [0 - 1 - 1 ] 2f[nUC 1 5° IlffbtnM 

OGaAsit2 1±ICnS©GaAs/t777l2 2 1 a& m) , nl© 

AlAst ni©A 1 Q 5 Ga 0 5 A s ©DBR2 3 (Jf$&3 0 s<T) , ng© ( 
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Al 0 7 Ga 0>3 ) 0>5 I n Q5 Pmi ^5*; KM 2 4 % #}=rJi#Ga I n P. AU 
7jf# (Al 0 5 Ga 0 5 ) Oi^Oi 15 ® 1 ^™ 2 ^ P§?(D (A1 0. 

7 Ga 0.3> 0.5 In 0.5 P ^ 2 *^ Fji|26 ^ » m<D (A1 0.2 Ga 0.8 ) 0.5 1 
n Q 5 Ptpl0Al o 5 I n Q 5 P©1 2/<7©DBR2 7. pS® (A 1 Q £ G 

a 0.8 ) 0.5 1 n 0.5 P:C%i/ ^ > ^' X bV?M2 8 (Ji$ 0 . 5 mm) , nS©G a 
Ast»^l2 9 (f$0.3/im) , nS® < A 1 o.3 G a 0.7 ) 0.5 1 n 0.5 
P«II3 0 (I$0.1/tm), nfOGaAs ^^7^131 (J5£0.0 
1 M m) 5:M O C V D^{C J; U ^^Mt- S o 
[0 0 2 0] 

nffflA 1 A s £ nifflA 1 Q & G a Q 5 A s GDjg$(3 0/<7©DBR 
23&tfpM<Z> (Al 0 /a y ) 0<5 In 0<5 PilpM©Al 0i5 In 0i5 P©I 
Wil 2/<7©DBR 2 7»I^/<^ WKZ)t£4>#6 5 0 n mlC&£ J; z> iZ~t & 
„ r©2o©DBR2 3, 2 7 *e^^ tl^^^CD^iS^^ 6 5 0 n 

m IC & -5 £ ? iC^^g^^ S: Wfi-T * . #§HS£M 2 T? te&igSliS 1 . 5 H 

®^CD^M{C<-5 £-5lCU ^3ttf-^M*t±6 5 0 nrntC^Si^tC-TSo 
[0 0 2 1] 

■£<D&. Me (A) (B) i:gfJ;^i:ni©GaAs *-YV^l3 1S« 

JMBSfe. «fc»/5i»ft*JR*xy^ir> He «fc y n§tf© (Al^Ga^) Q 5 
In 0 5 P«ii3O, nS©GaAsiMl2 9^pI(D (Al 02 Ga 0 _ 

8 ) o.5 In 0.5 PX>)/f> ^ h,y:;/i28K:it5$T * :i:i:,f> ^ tS ° r(Z> 
i:^©X-/^>^{C ioT 7 0 n m * ©R^(Z>m^Si&&^i--5o 

[0 0 2 2] 

04 (A) (B) {C^-Tcfc-MC, pM0Al Oi5 Ga fl 5 AsSW 
13 2 (J?$ 7 mm) £n§?© (AlyGa^) 0#5 I n 0 5 P§H3 0&tf 
PS© (Al 0 2 Ga 0 8 ) 0>5 I n Q 5 Pac^^>^X hy^M2 8 JbtcS^L 
fc^. pMOA l 05 Ga 05 A s tt?«ifcJi 3 2_hlCAuZ n/Mo/Au|7 
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t6itC«I:ypa*i3 3 36«ft&*l5. fit, GaAsiM2 8 0;tm 
StifHb, iOflfitfeiSCAuGe/Au&IItU HMtS £ t. IZ «fc y 

[0 0 2 3] 

tre&Stf, nte&iifi (10 0) ®^f> [Oil] #ftJC2" £tt«*5U,fcG 
aAsifSrtffiLfcOD^bt, 2 T* H: (10 0) ®^e> [Oil] 

#fflK:i5" ««bfcG a A s SSSffifflltV^^T, J: U Mt<Z>«l!##e> 
ft, ■e©i«^l^ttGaAsI^2 l ££*f$I©Al Ga I n 
M©#ISIfI (DBR2 3) (DfcMmtfffil 0%3^&#&7 5 %Klfe|J:LTV*<& 
o W8M£K:Wl/T%£<IBHa&<* ^M8 0TC, Sl8 5%^5 0mA©at 

10 0 OB#TO^#T$a$3fcffi;fr<Z)9 Q%©^ffi'*T&o 
fc 0 Sfc, %JMyt&j]l*2 OmAT'2. 2mWi:t^ffiiJ^f btlt. £ 
Affile A 1 0>5 G a Q5 A stMi[ji3 2 SrflfiLT V^SCDT?, 4 OmAltti 

fomytm*&2. 2VT&ofc©ic*fu *hjsm2©^##^*^i*2 . 1 v 
■e&y, o. i v<DMyFmmi&ffitf$m-£gr=.o ziti^j±Ai 0<5 Ga 0>5 As« 

Sfs&icJI 3 2 iz j: y ^^jf (c^r— izmffi. £ & A b z. t (Dngk^&z . 

[0 0 2 4] 

(MMM 3 ) 

07 (a) (b) tt*^ife#!r3-e»e>ti*4 £ *fr»3t3R : ?-©*i5H*e»y, 0 

7 (B) te07 (A) ODX- Yt'CDBiffiHT'feS. 

0 9 (A) tt*^Jfi«©^##»3t*^<0«3gxe3fiit>CD*ffiH , T?*)y, 09 
(B) &09 (A) ©X- YT?<Z)ISr®0-e&£ o 
3©f i^^^ttA lGaInP^0%0t*»L 0 8 IC^J: 5 IC (1 
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0 0) mfrb [Oil] :£|bI&5V^± [0 - 1 - 1 ] #[6jlC 1 5° MbfcnS 
©G a Aslf4 l_tlCnM<Z)G a A s A'^7rl4 2 OPS l^m) , ng© 
A 1 A s fcnMfflA l 07 Ga 03 As©DBR43 (Jg|fc7 O^T) , ngffl ( 
A1 0.7 Ga 0.3> 0.5 1 n 0.5 P ^ 1 FM4 4 - KFMtfi (Al 0 /a 0 7 
> 0.5 In 0.5 P > ^^Jftf (Al 0 . 5 Ga 05 ) Q5 I n Q 5 P 

4 5, p§?« (Al 0 7 Ga u ) 0>5 In 0i5 Pi2^7>yKM4 6, pS© (A 

1 0.4 Ga 0.6> 0.5 In 0.5 P ^^ A1 0.5 In 0.5 P ® DBR4 7 <** 1 8 
^7), pS©AlGaInP^l4 8 0 . 1 5 /i m) , pf©A 1 G 

a I nPfl HIS^ifcM 4 9 (^S 1 n m) % nfCAlGa I nPlMl 

5 0 0P3 0 . 3 n m) , nI©G a A s >y^f5 1 0.01/tm) £ 

MocvD^tcj: *;«H#«Ui-r<5o 

[0 0 2 5] 

nS0A lAst nM©A 1 Q jG a Q 3 A s ©Wifc7 0^7<Z>D B R 

43 J &tfpM© (Al 0i4 Ga 0i6 ) 0 .5 In 0.5 P *P^ A1 0.5 In 0.5 P <^ 
Wil 8 ^7© D B R 4 7l£, MfJX^ h;i/CD^£>^5 7 0 n mtC&£ <fc 5 iCf 
So ^02O©DBR4 3, 4 7 "Cj&J&tS tlS^|g^CD^ig^=fe 5 7 0 

nmfcfc* J:3fc#JB«:R&8Mrrs. 31? 1 . 5»J|# 

£L£„ §?,t:i^^ttl4 5(D&gtt&|g3§4UC£C££:!£&©Ktf>&« 
lC<£<fc-5lCU ^tr-^^l±5 7 0 nmlC&3 <fc-5lcr£o 
^0)^0 9 (A) (B) iZyjk-t&otZ. nS0GaAs ^^7^15 1$: 

y f > MC J: y n S A 1 G a I nPf«l5 0£p§? 
©A 1 G a I n Pf|lS^|£ilcM4 9 lC:t^-£*T*X-/^> ZL®£.£<D 

[0 0 2 6] 

*<Z>^ 0 7 (A) (B) l3t<l;^lCpS©A IGa I nPf 2«iffitl 
5 2 (fS7/tm) §nS©AlGaInPt»l5 0MpI©AlGa 

1 nP«ltHSttl4 9±lC#^i"S 0 

p^©A 1 G a I n P^ 2 «i«ifcJS_tlC A u B e/AuJIfb, 
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^ltS3il(CJ:'JpS«i5 3)i)>#P)tl5. fit, G 
aAsif^2 8 0 (imlfVfflmL. ifflliLfcffiCAuGe/AulIf 
U limits I i: C «fc y n lii 5 4 it 5„ 

#«M*fl^« (DBR43) A 1 G a A s ^fflWt«3tlTVN5©T'^If 
&&J7 *tm£:||JgMl, HJgM2©^J:*;*)$e>lCff<^oTVN€>*\ G a A 

#>e>*l&V*o Jf$t£7 Os<T£LT^Z>Z.£frt>* 9 9 %J£LhCDM#^£ 

MbT^S. 3&3fe»tC*fLTGaAs3£«4 1 ( 

DBR4 7) |±A 1 G a I n P^0t^tM^tltV>5©t, Hflfc 
«2ffl»^H«Wffltt(Z)|aiffitt«i<, SS8 5%*T*5 0mAOl 

i o o o «praftaft-e«w^ffi*© i o 5%©3tm* 

-e&ofco *JJB3tffl*a:0.4mW*?f&ofe. 
[0 0 2 7] 

H10 (A) ti, *HiiM4T'#e)tie^#^3 l £^©^®0T^»;, 01 

0 (b) tisio (a) ©x- Y*e©S9rffi0Tfe-5)o 

mi 2 (a) «*ni6M©^#«s^m^©iSjgx^^cD^®EiT*fey, m 

1 2 (B) &01 2 (A) ©X-YT'0ifflt*^„ 
'©^iftft**? ttA 1 G a I n P*fflti©t» y, 011 ICzr^J: IZ ( 

10 0) j&vfe [0 1 1] #|rJ&3^& [0-1— 1] -%mzi 5° Mlfenl 
©G a A slf 6 l_htCnMcDG a A sAy7 7l.6 2 1 # m) , ngdO 

A 1 A s fcnSOA l 05 Ga 05 As©DBR63 (JgSt 3 0/<T) , nfffl ( 

A1 0.7 Ga 0.3 ) 0.5 In 0.5 P * H5, ' ,f|64, alnP, 
7M& (Al 0 5 Ga 0>5 ) 0.5 In 0.5 P ® ft ^ ffitt * 65 ' pM ® (A1 0. 

7 Ga 0.3> 0.5 In 0.5 P ^ 2 *^ K ^ 66 > (A1 0.2 Ga 0.8> 0.5 1 

n O5 Pi:pS(Z)Al o>5 In Oi5 P0DBR67 (MSSt 1 2 ^T) > pi© (A 
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1 0.2 Ga 0 8^ 0 5 1 n 0 5 pt ^^ 6 8 0*^0. 1 Am) , plffiGaA s =3 
>#*hJS6 9 (I30.00 5 /(m) &MO C VD&JC J; VMlk^.M't&o 
lit, nl®A 1 A s £n§?©A 1 Q 5 G a Q 5 A s (OMWLS O^TODBR 

6 3^Pi© (Al 0 /« 0 .rf 0.5 1 n 0.5 P ^ S ® A1 0.5 Ga 0.5 P ®» 
tfcl 2^7®DBR6 7li, KM^^.^ b J\/<Dipjbtfi 6 5 0 n mlZ&& <fc 5 {C b 

. *02o©DBR6 3, 6 7 6 5 0 nmtC& 

s<fce>ic-rs 0 a&ct^ffittie 5 ©tarn*, #g##K:£&*5fr&«© 

K©&g&C < £ J; e> ic-r <5 o 

[0 0 2 8] 

*<Z>^ 012 (A) (B) IZB^T <fce>lC^X7\-^ffiCC VD&lCfc y S i 

y 7 0 /ttm ^©R^©«^S&$:^-r<5 0 "T^*)*., SiO 2 l7 0« 

010 (A) (B) fC^tJ:9lCGaAsIfi6 1 8 
T?W»U 3©fibfcffii:AuGe/AulCj:»JniSS7UMtS. 
©ft, pS©GaAs3>^ M6 9&tf S i 0 2 JK7 0±{CI TOI7 2 IC 

TVA&. $ £lC^CD_htCT i/Au 7 3 JCJ: yjK^^-f Z/?r*v K&JgJfc-TS. 
[0 0 2 9] 

#T?&<5#, 2 0 m At'CDi^tff ^ili 2 Of Iftlg^i^ ^ 2 . lVTf* 

^t=.<DizML> *mmffl4;<D¥m&$&ybm*<D2 omA-e©i&#mjEtti .9 v 

£ 0 . 2 V©fi»S#T*£fc. Jfcpi©GaAs3>^M69, ITOI7 
2T*CD 6 5 0 nmCD^tC^-rsajft^Bj^JKr? 0 ©"T?)fcffi;fr«: 2 0 mAI 

ll|tC1.5mWt^ofc„ i!80t, 118 5%(f»Tf© 5 0 m A©*i«i*i^ 

■etti.oo o«risift3ft«-e*nB^6ffl*©9 o%©*Hj*T?»ywaM£K:watt3& 

[0 0 3 0] 
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r, m%mizttVTG a a sm&m<D&mBLMmf)mmme> a i x g a c 

«iS[M©Al y Ga z I ni _ y _ z P (0=gy=gl, O^z^l) T^j£3*l£ 0 

fBftM JC*f ITG a A s SM0tf>#S,Kltf$l# A 1 X G a 1 _ Jf A s ( 0 ^ x ^ 1 
) -£7§M&£ftT^5(Z>T?, G a A sg«i:©»3S§|S[0i^3^fe«), |££ 

Sfcfc, ^^MC^f U t G a A s SS t £»0#ISIfI^ A 1 y G a 2 I 
y _ 2 P (O^y^l, O^z^l) T*M&2tlT^2><D"C GaAsItlC^ 
«E^"f A 1 7:^2 5%@^T*fey> A 1 X G a j_ x A 

s (o^x^i) ©i^©50%oi/2t&s. rtucj;*;, ©SttJCBBOT 

±^<$l±Z-&Z>Z.£tfT'%2> 0 Al y Ga z I ni _ y _ z P (O^y^l, O^z 
^ 1 ) ^mfcMmo)m£r. ^©JS£fc#2 0~3 0^7*iASi:GaAslSi: 

0|§£G a A s S«fcS#fll©#»fi#KttG a A s 3£«fl|©#Jifi#IJmifiS 
[0 0 3 1] 

JCfc^T, G a A s 3S«_tJC-«©iaiBS:|*o-ja©#J»SitJR-e^3 tlS* 
©3t«Etft©||[(Z>fiiBK:^rt-r 5 »^»3^, V* e> * £ A 

l y Ga z I ni _ y _ z P (O^y^l, O^z^l) T'fe§Zli:{:J:ot, 550 
nm~6 8 0 nmift^ti^lfi^&ffSIfc^ttS. 
[0 0 3 2] 
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[0 0 3 3] 

©I^A^Ga^As (O^x^l) T'feSr £&C — 3*CD*SfiJ*«-e 

g a a s s«(c«^-SE#i- * zmmt S i #Tf £ 5 „ 

[0 0 3 4] 

JCi3V>T, SSftJi <fc »; *>JtK:«««^«3t&JgJ*"r<5 G a A s 

(DM ft A 1 y G a z I n x 2 P (O^y^l, O^z^l) T^S r iliCj: oT 

> -a©M^T'iiI^15:MtS ^ ^T't, ^fcAl y Ga z I ni _ y _ 

z p (o^y^i, o^z^d «5 5 o nmmm&T*<Dmytyfiiz.MLTmm£. 

[0 0 3 5] 

tc<koT, J&—&383fe ttfiMBffiSHSifrrscifcjtfTfgS. 
[0 0 3 6] 

jcev^t, »3tM«k y =foJiic:«e^M^>-5VAttG a a smw.£.m-mmm<DmK£ 

^a^As (O^x^l) lCj:oT7£j&3*lSZ:i:lCj:oT, A^Ga^A 
s (0£x£l) ttfH$5:fIlT 5 9 0 nmS«*-e©»^lC*f 



1 5 
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[0 0 3 7] 

3«}«3MiSg£^U 3©JiJ:yfcJ:tc^^S«m^ffc£ii:£JS#A 1 
y G a z I n : _ y _ z P (O^y^l, O^z^l) K J: o T?£j&£ *l£ r £ lC<fc o 
T, Al y Ga z In H . z P (O^y^l, O^z^l) tt5 5 0 nmillt 

So 

[0 0 3 8] 

zmffimmm&zM&L. z<dm£ v %±izj&m^&mm.*f&mtz-&z>mi$myb 

[0 0 3 9] 

fBfciH^CfcV^T, GaAsiiW (10 0) ®fr?> [0 11] #[b12d£^ 

[o-i-i] -^mzMVXZ" J^_tM#4bT^sr£lcj:oT, ^Mic^f 

ttGaAsSii:^I{CM$^Al y Ga z I n l-y-z P <0£y£l, 
O^z^l) #MStifl^^®^C^^;^•tV^©T'«V^MI^^, 4>fcV>#M£fJ 

[®i] 

El (A) &tmi (B) te^n^ft. *!6i©^ 1 

m^timmmjkT^t <dx-y mmmx$>& . 

[02] 



1 6 
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[03] 

®3 (a) (b> tt-en«u mKD^mtt&ybm^am&Jim&ip 

[04] 

04 (a) &#04 (b) tt-en-^tu *mmcof&2mMMiz£z>¥m<fcftyb 

[0 5] 

0 4 © ¥##»3feSfr?©«3iXga£ * © Br® HT? & S . 

[0 6] 

06 (A) (B) tt-tn-rtu 04©4 s *#»3feitl : f'©«3iXS^(f» 

©^liB&tf-tcD x - y mmmr*$>z> . 

[07] 

07 (a) &tf07 (b> j«neru *ttm<D&3mtemK&&¥m<tftyb 

mi-omm mR& ^e© x - y mm m-e & & . 

[08] 

0 7 ©f»M^i?©HXS5:^t»T®0t$.S o 
[09] 

0 9 (A) &tf09 (B) 0 7©ff^i?©IIIi^^ 

•r 3t® 0& xf * © x - y mm 0-e& s . 

[010] 

01 0 (A) RXfmi 0 (B) tt-eti^n, ##l8©»4^09K:j:-5¥## 

[011] 

[01 2] 

012 (A) 3fctfHl 2 (B) 01 0©^flcJIBfeaHF-©»3iX 

s * 0^t>*^ © x - y mm at* & s . 

1, 2 1, 4 1, 61-n-GaAsiS, 2, 22, 42, 6 2-n-GaA 
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s^»;77f, 3, 2 3, 4 3, 6 3-n-AlGaAs|DBR, 4, 24, 
4 4, 6 4 -n- (A 1 Q ? G a 0<3 ) 0>5 I n 05 P^^-/ KM, 5, 2 5, 4 5 
, 6 6, 26, 46, 6 6-p - (Al^Ga^) Q5 

In 05 P^^^KM, 7, 2 7, 4 7, 6 7-p-AlGa I nPIDBR, 
8, 6 8-p- (A1 Q 2 Ga 0>8 ) q^I n Q 5 P#f^JS, 9, 69-p-GaA 
snyZZhM. 10, 7 0-SiO 2 I, 1 1, 3 3, 53-plti, 12 
, 3 4, 5 4, 7 1-nIti, 2 8 — p - (A 1 Q 2 G a fl 8 ) Q g I n Q g PX. 
9f>^hy^I, 2 9-n-GaAsf»I, 3 0 ••- n - (A1 Q3 G 

a 0.7 ) 0.5 1 n 0.5 P ***** 3 1-n-GaAs^5/^E 3 2 ••• p - A 1 Q 
>5 Ga 0j5 AsS?IStI> 48-p-AlGaInPWl, 49-p-Al 
Ga I nP£ll«2«ifc«, 50-n-AlGaInPiMI, 5 1 - n - 
GaAs^f^^m 5 2- p- AlGaInPi2itttI« 7 2 - I T O 

Who 



1 8 
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1 



ffilE^F 2 0 0 0 



[02] 



1 1-236619 



X 9 
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[BT3] 

(A) 




3 
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i 

IH5] 




5 



ffiSE#2 000-3043061 
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8 



m§E#2 0 0 0 
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9 



2 0 0 0 



11 — 236619 




1 0 
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[011] 



#5p 11-236 619 
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mm MM&izmn. isti omA^ti^^Abt^MiJtwv^ 

*S-ryh**l£ J r'C (Resonant Cavity) SLED %:MM%£ <fc < <5 » 

(10 0)1^5, [Oil] J^bT2° J£Ul«*4l/ 

feGaAsisi _tic-^©npg& %-D-m<D^MKmm 3 , 7 T?#*B«#jgj* 

V*T, G a A s iM©-*©#Ifi»R 3 ««*jRf © A 1 X G a j^A s (0£ 
x^ l) TfJg/aStU ffi*©#MfiJWIK.7««l6«M©A l y Ga 2 I nj.y.jP ( 
O^y^l, O^z^l) Tf^SnS. fWlalltSililtiC SifK© 

[SttBI] HI 
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